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Simplified DA/PCPA Block Diagram 





Distillation Assembly Cut-away View 







Purge Control Pump Assembly 





PCPA Chiller Block and Attachment 




PCPA Pump Cycle 



Opposing Piston-Cylinders used to Model Pump Cycle 






Piston-Cylinder Analogy for a Complete Cycle 








Derivation of the Pump Performance Equation 




Derivation of Manifold (Chiller Block) Performance Equation 



Let £=heat transfer rate/heat of condensation; expected values range 
h fg between 0.02 and 0.1 for the chiller block per hand calculation; larger value 
indicates higher heat transfer rate. 




Pump versus Manifold Parametric 
X 1= 100%, T 1 =100°F 
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Pump Inlet/Manifold Exit Quality 


DA/PCPA Rack Interface Tubing Model 



Steady State Results 



Steady State Results (Cont’d) 



Chiller Block Temperature (deg F) 



PCPA Chiller Block Thermal Model 
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PC PA Chiller Block Thermal Model Development 




PCPA Chiller Block Thermal Analysis Results 



Note: Inner solid volume removed for clarity to expose flow passages. 










PCPA Thermal Model 





PCPA Temperature Distribution for the 
Worst Case Operational Scenario 


























C/5 

C 

o 

'(/) 

_3 

O 

c 

o 

O 



CD 

■f— » 
0 
o 


CD 

J= 


O) 

c 

CL-C 

ii 

CL O 

0 “o 

r- C 
0 

O) 

c 

CO 

■O 3 
c o 

— -C 

< o 

Q- jz 

O z 

CL O 

0) O) 
-C C 

■ 4 — • ~ 

o ° 

o o 
w o 
co co 
>*•> 

C- CD 

o 
c 

o jS 

c 


CO 

5 


CO <D 

E .2 

co *- 

II 

'*7 w 
w CO .J 

3 gi' 

*“ CD o- 

^ ° z. 

III 
■lo> 
0^0 

£ ® “ 


c 

>r co 
2 .2 
O — CD 
p C 
t 0 ) v 
» c 


£ 

13 

E 

X 


'co ° 


<- LO 

^ E ° 

0 (D 1— 

E ^ * 

CD 3 « 

£ « | 

* 'i § 

^ 0 X 

CO i— 

CO D 2 

a) t; E 

— CD , 


o o> 

- E 

>,£ 

“ o> 
>> C 

^ lo 

vO 

O 

LO *= 

w 0 

o .52 

— i— 

^ ® 
o Q. 

Cl o 

Id £ 
c ~ 
O 0 
£ £ 
0 ^ 

0 ^ 
O 0 

O ® 
_ CL 

0 Q- 
C 0 

£ ~ 
o 
c 

0 
u. 

0 
"O 
c 


c 

o 

L— » 
0 
CL 


o £ 
00 0 
r- 0 
^ sz 

2 ? cl 

3 | 

2 g. 

CL © 

E £ 

0 C 

il 

1 <3 

-D “ 

Is 

< o 

Ql ° 

=> g 

T3 3= 

0 S 

ts E 

CD * 
Q. 2 
X °- 
0 ~ 

0 0 
JC W 

■*-• c 

0 


>V 

0 

C 

0 


Or 5 


0 

0 


Q . ZD =6 


c 

0 o 

-D O 


